Summary
Background Psoriasis is an inflammatory long-term condition involving comorbidities, unhealthy lifestyle and significant life impact. Patients' understanding of psoriasis is limited and support lacking. The Common-Sense Model of SelfRegulation of Health and Illness emphasizes the role of illness and treatment beliefs on coping and self-management. New 'Pso Well â ' patient materials informed by the model, addressed psoriasis as a long-term condition, medication management and lifestyle behaviours. Objectives To investigate whether Pso Well â materials (i) broaden understanding of psoriasis without increasing anxiety; (ii) are acceptable; and (iii) comprise features that appear to effect change. Methods The Revised Illness Perceptions Questionnaire (IPQ-R modified) and the Hospital Anxiety and Depression Scale (HADS) were administered in patients before and after intervention. Numerical rating scales assessed perceptions of change in understanding and anxiety resulting from engagement with the materials. Qualitative interviews explored acceptability and perceived 'active ingredients'.
Results Fifty-five patients completed pre-and postintervention questionnaires (56% female; median age 59 years). Postintervention, a large effect size was indicated in two IPQ-R domains -illness coherence [t(55) = À3Á48, P = 0Á001 (two-tailed), g 2 = 0Á19] and personal control [t(55) = À2Á98, P = 0Á004 (twotailed), g 2 = 0Á14] -and a medium effect in one, treatment control [t (55) = À2Á08, P = 0Á042 (two-tailed), g 2 = 0Á08]. HADS scores did not change.
For numerical rating scales, 80% of participants reported increased understanding of psoriasis and none reported increased anxiety. Interviews with 19 patients indicated the materials were acceptable and usable. Factors reported to broaden understanding and promote engagement with self-management included linking of related disease aspects, personally relevant content and high-quality design.
Conclusions High-quality, theory-based psoriasis materials are acceptable to patients and can improve understanding and sense of control without increasing anxiety.
What's already known about this topic?
• Psoriasis is associated with comorbidities, unhealthy lifestyle and significant life impact.
• Patients' understanding of psoriasis is limited, self-management support is lacking and disengagement from healthcare services is common.
What does this study add?
• The new, theory-informed Pso Well â patient materials address psoriasis as a longterm condition; medications management and lifestyle behaviour.
• The Pso Well â patient materials can increase understanding of psoriasis, promote feelings of self-worth and encourage a desire to engage in self-management and behaviour change, without increasing anxiety or depression.
What are the clinical implications of this work?
• The Pso Well â patient materials could support clinical consultations by helping patients recognize the remitting-relapsing nature of psoriasis.
• This will help to improve understanding of the disease, as well as providing a clearer rationale for treatment adherence and lifestyle behaviour change.
Psoriasis is a complex, long-term inflammatory skin condition affecting at least 2% of the U.K. population. 1 It is associated with high levels of physical and psychological disability, 2-5 comorbidities 6-10 and significant life impact. 11, 12 While individuals with psoriasis have additional risk factors for 13 and higher mortality from 14 cardiovascular disease, recent evidence suggests that psoriasis in the absence of inflammatory arthritis is not an independent risk factor. 13 Unhealthy lifestyle behaviours [15] [16] [17] [18] [19] [20] and obesity 21 are more common in individuals with psoriasis, complicating understanding of comorbidities 13, 18 and contributing to risks of psoriasis onset and/or exacerbation, 16, [22] [23] [24] [25] [26] [27] although patients and nonspecialist clinicians may be unaware of these associations. Improving lifestyles may improve outcomes; 27-31 however, complex interactions between physiological and behavioural processes can be compounded by high levels of associated psychological distress. Distress can increase risk behaviour (e.g. smoking) and reduce motivation and capacity to engage in healthy behaviours. 32 Dissatisfaction with psoriasis management, 33,34 problematic medication adherence 35 and disengagement from health services are common among patients. 34, 36 Clinicians express low confidence in managing psoriasis comorbidities, including supporting healthy lifestyle. [37] [38] [39] [40] Patients' understanding of psoriasis is limited, 41 and patient information rarely addresses comorbidity risk or rationale for lifestyle modification. There is little evidence to support the effectiveness of generic education-based interventions in psoriasis for patient self-management. 42, 43 While tailored, disease-specific programmes appear to be more promising, 44, 45 these interventions may be labour intensive and relatively costly, and do not explicitly recognize the central importance of patient understanding in self-management. Informing patients of additional possible health risks could further increase anxiety. Lack of 'illness coherence', or the mismatch between understanding underlying disease mechanisms and corresponding self-care activities, is a barrier to action, reducing perceived personal control of psoriasis with consequent suboptimal outcomes.
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The Common-Sense Model of Self-Regulation of Health and Illness (CS-SRM) 46 provides an explanation as to how an individual's beliefs about their condition and its treatment influence their emotional and behavioural responses, 47 including self-care behaviours. The five key beliefs highlighted in the model relate to symptoms attributed to the condition, its cause, chronicity, levels of perceived controllability or curability, and its perceived consequences. 48 In 2002, the concept of 'illness coherence' was added to the CS-SRM to describe an individual's ability to hold a congruent working model of their symptoms. 49 Patients' beliefs have been shown to predict health outcomes and are amenable to change in a range of long-term conditions including psoriasis. 50 Thus, changing patients' understanding of psoriasis and the relevance of health behaviours may help increase motivation to engage in appropriate self-management. However, exposing patients to a revised picture of psoriasis as an incurable condition associated with comorbidities risks creating or compounding distress. Guided by the Medical Research Council framework for complex healthcare interventions 51, 52 and evidence from the Identification and Management of Psoriasis-Associated ComorbidiTy (IMPACT) programme, 53 we developed and tested new 'Pso Well â ' patient-focused materials to: (i) improve illness coherence (i.e. broaden patient understanding of psoriasis as a systemic long-term condition without increasing anxiety); (ii) improve understanding of treatments by linking disease mechanisms with effective self-care options, including behavioural change; and (iii) identify aspects of the intervention that patients perceive as motivating them to change (i.e. mechanisms of action).
Materials and methods

Study design
This was a within-group, before-and-after feasibility and acceptability study to develop, test and evaluate new patient materials for psoriasis, described using TIDieR guidance. 54 
Materials development, design and content
Guiding principles informed the materials' presentation and communication style (Table 1) . [55] [56] [57] [58] Materials were designed iteratively, by mapping key concepts against the CS-SRM domains (to increase understanding by relating information to patients' own personal experience of psoriasis rather than simply increasing knowledge about the disease), and refining content and style in consultation with the IMPACT Patient User Group, specialist clinicians and graphic designers (Table S1 ; see Supporting Information).
The collaborative design and refinement process resulted in 15 paper-based leaflets (see Figure 1 for design and Table 2 for content).
Materials testing
Sampling and recruitment
A community-based sample of primary-care patients from a previous study 59 Secondly, two further items, which were administered to assess other aspects of illness coherence specific to psoriasis. Data from these items were analysed separately from the original IPQ-R illness coherence domain. They were: (i) 'I have a clear picture or understanding of other conditions that are associated with psoriasis (sometimes called comorbidities)' Thirdly, the Hospital Anxiety and Depression Scale (HADS), which was used to assess anxiety and depression. 68 This is a widely used tool that has been used extensively in patients with psoriasis and shown to have good reliability and validity in these populations. [69] [70] [71] It comprises seven items assessing anxiety symptoms and seven assessing depression symptoms. Anxiety and depression scores are produced by summing the scores from a four-point Likert scale (0-3) with a maximum possible value of 21 for each; scores under seven indicate no or normal levels of anxiety or depression. Fourthly, the Simplified Psoriasis Index, administered to assess current psoriasis severity, historical course of the condition and perceived psychological and social impact. 72 Baseline
Simplified Psoriasis Index scores were used to characterize the sample of participants. Participants were given 2 weeks to read and reflect upon the materials and were invited to identify information that was new or made them think differently about psoriasis or its management. Views were recorded on a 'relevance' chart according to two categories: 'highly relevant now' and 'relevant in the past'. Once completed and returned, postintervention assessments were collected by post. These included the three domains of the IPQ-R as above; the two additional illness coherence questions; HADS; and two simple numerical rating scales (NRS) to enable participants to indicate changes (positive, negative or none) in (i) understanding and (ii) anxiety, which the participants attributed as resulting directly from interacting with the materials. Figure 2 shows the study process flowchart.
Process evaluation
A subset of participants purposively sampled for age, sex, psoriasis severity and responses to the outcome measures was invited to participate in follow-up interviews based on a flexible topic guide (Table S2 ; see Supporting Information). This was to evaluate the usability and acceptability of the materials and to identify any perceived influences on understanding psoriasis (i.e. 'active ingredients').
Data analyses
Paired-sample t-tests assessed change in illness perceptions and anxiety and depression scores before and after intervention. All quantitative analyses used SPSS version 22 (IBM, Armonk, NY, U.S.A.).
Qualitative data collection and analysis were carried out concurrently. 73 Data were managed in NVivo 10 (QSR International, Doncaster, Australia) and explored iteratively for similarities and differences within and across interviews using principles of framework analysis. 74 Data were labelled in a series of coding steps. The first author (P.A.N.) led and Alcohol coordinated the coding process to generate a draft conceptual framework (key themes). A series of analysis meetings between authors P.A.N., K.K. and L.C. took place regularly during coding. Data were considered from the perspectives of dermatology, health psychology and health service research, to identify whether and how exposure to the materials had prompted any change in participants' understanding or coherence in relation to psoriasis. The second author (K.K.) applied the draft conceptual framework to a subset of data, and the final list of key themes was agreed. Data collection was concluded when key themes were fully developed. 73 
Results
Participants
Of the 127 invited, 58 participants completed the 'relevance' chart and 55 completed the pre-and postintervention questionnaires. Of the 24 invited for interview, 19 accepted. The sampling frame for the interviews was the total number of participants (n = 55) who completed the postintervention assessments. Individuals were selected based on maximizing heterogeneity on the following four attributes: age, sex, psoriasis severity and responses to the item, 'Since reading the leaflets, my understanding of psoriasis has changed'. In order to obtain meaningful feedback on the materials from the interviews we purposively sampled people who reported their understanding of psoriasis to have changed a lot after reading the leaflets (e.g. participant 3, female, aged 42 years and participant 5, male, aged 69 years) and those who reported no change in understanding (e.g. participant 6, male, aged 44 years and participant 12, female, aged 67 years). The ranges of scores recorded for individuals in the interview sample on other variables reflected those of the larger sample used in the quantitative analysis. The qualitative subsample also included those with both positive views (e.g. participant 1, female, aged 65 years and participant 2, male, aged 62 years) and negative views (e.g. participant 9, female, aged 59 years and participant 11, female, aged 59 years) about the relevance of the content of the patient support materials. Figure 3 shows the final study sample (with dropouts at each stage) and Table 3 presents the sample demographics for the quantitative (outcome measures) and qualitative (process evaluation) data.
Quantitative study (outcome measures)
Revised Illness Perceptions Questionnaire
Postintervention, a statistically significant difference between the means was found in the primary outcome 'illness coherence' [from 16Á0 to 17Á5; t(55) = À3Á48, P = 0Á001 (twotailed)], indicating a large effect size (g 2 = 0Á19). Notably, both the personal control and treatment control domains also improved postintervention, with a large [t(55) = À2Á98,
respectively (Table 4) . Data for all domains are reported in Table S3 (see Supporting Information). The materials resulted in changes in understanding of specific aspects of psoriasis: 31 of 54 (57%) participants reported not having a clear understanding of comorbidities preintervention, reducing to 19 (35%) postintervention; and 31 of 53 (58%) of the sample did not know about the relevance of lifestyle behaviours preintervention, reducing to 19 (36%) postintervention (the similarity in reported frequencies is coincidental).
Hospital Anxiety and Depression Scale
There were no clinically or statistically significant increases in HADS anxiety or depression scores after exposure to the materials, implying that improvements in understanding of the nature of psoriasis occurred without a corresponding increase in either anxiety or depression (Table 4 ). Cronbach's a scores for the IPQ-R and the HADS domains range from 0Á91 to 0Á72, indicating high levels of internal reliability for these scores (Table 4) .
Numerical rating scale scores
Overall 80% of participants reported that their understanding of psoriasis increased postintervention; none reported that their anxiety increased after reading the leaflets and 16% reported reduced anxiety (Table 5) . 
Leaflet relevance
The majority of participants indicated that the content of the leaflets was highly relevant. Notably, many indicated that it would have had relevance earlier in the course of their disease (Table 6 ).
Process evaluation (qualitative study)
Analysis generated three themes explaining participants' perspectives on the Pso Well 'Relevance' chart completed n = 58 31 did not reply 12 withdrew -5 were too busy 3 had mild psoriasis (thought research not relevant to them) 2 were ill 2 no reason given 12 did not reply 3 returned comments but did not complete 'relevance' chart 11 withdrew -3 had mild psoriasis (thought research not relevant to them) 2 were ill 2 were too busy 2 found instructions confusing 2 no reason given
Invited for in-depth interview n = 24 2 did not reply 3 were too busy psoriasis: developing illness coherence' and (iii) 'Managing psoriasis differently: making changes'. All themes and subthemes are presented alongside illustrative data extracts (Table 7) .
Theme 1: seeing the bigger picture: psoriasis as more than a skin condition
Newly discovered aspects of psoriasis Discovering hitherto unknown or unexplained aspects of psoriasis through exposure to the materials was a commonly reported experience. The leaflets enabled participants to build up a wider picture of psoriasis as a complex long-term condition affecting more than the skin. Many were unaware of comorbidities, links with lifestyle behaviours, treatments available and the need for treatment review. Some learned about the mechanisms involved in psoriasis for the first time, for example the relapsing-remitting nature, its systemic basis, the plaque formation process and inflammatory links.
Enablers of learning Features enabling participants to assimilate information, link aspects of psoriasis together and gain a sense of reassurance rather than distress included plain-language style, colour coding to aid navigation, 'chunking' of information and the positive tone of language used.
Unintended consequences of exposure to Pso Well â materials There were some unintended consequences of exposure to the new materials, highlighting that acquiring new information about psoriasis was not always a positive or even neutral process. Some participants expressed disappointment in health services for failing to provide similar information; others blamed themselves for not actively seeking information. Participants expressed regret about not having access to the materials earlier in life, believing that this could have improved how they managed psoriasis.
Almost every participant interviewed learned something new from the materials, enabling them to link disease aspects together in a new way. Learning that psoriasis was a complex long-term condition appeared to be offset by the positive, hopeful tone of the materials, but some disappointment was expressed that information had not been made available earlier.
Theme 2: personalizing psoriasis -developing illness coherence
Making personal sense of psoriasis Participants reported that the materials helped 'make sense' of psoriasis. Sense making involved finding a 'reference point', linking disease aspects to self, understanding how psoriasis affects individuals personally and ways to manage it. A new awareness of the bidirectional links between psoriasis, mood and lifestyle behaviours and where these were personally relevant became apparent for some.
Enablers of engagement with the materials Several factors enabled participants to engage with the materials. These included personally relevant or resonant content that confirmed or validated previously unarticulated feelings and thoughts (particularly having the emotional impact of psoriasis acknowledged), the perceived trustworthiness of the materials, and their highquality content and design.
Changes to emotions and cognitions (feelings and thoughts) Participants reported that engagement with the materials promoted an improved personalized understanding of psoriasis (illness coherence). This encouraged an increased sense of personal control and/or prompted new ways of thinking about selfmanagement. Participants stated they: (i) felt less inclined to self-blame for having psoriasis; (ii) experienced increased selfconfidence and self-esteem (as a result of 'warranting' highquality, attractive health-focused materials); (iii) became aware of new concepts (e.g. psoriasis and links with mood; the concept of 'goal-setting'); and (iv) began to self-question about how to manage psoriasis differently (e.g. medication use, consulting behaviour and lifestyle behaviours). Participants identified factors that promoted engagement with the materials: the trusted source and high quality, conveying a message that people with psoriasis were valued.
Theme 3: managing psoriasis differently: making changes?
Differing reasons were given for the materials' potential to influence behavioural change. Some participants used them immediately as a 'stand-alone' self-management tool; some viewed them as a 'shared' management tool for use in conjunction with a health professional; and, more rarely, some participants were resistant to using the materials at all.
Pso Well
â materials as a 'stand-alone' self-management tool Some participants (who generally perceived their psoriasis as bothersome) used the materials as a 'stand-alone' tool to change psoriasis management. Behavioural changes reported were: consulting differently, seeking referral to secondary care, using medications as recommended, taking steps to address low mood, and acting to make lifestyle behavioural changes. Thus, some participants were able to use the materials of their own volition without support from a third party.
Perceived mechanisms promoting intention or motivation for change Participants who had been able to use the materials to make changes identified the 'activity' sections as useful facilitators of change. The activities (charts and exercises) enabled participants to track flares and identify concerns, priorities and goals, and to find strategies to achieve goals and increase intention to make changes.
Pso Well â materials as a 'shared' management tool Some also viewed the materials as a beneficial self-management tool, for use in partnership with health professionals such as general practitioners or specialist clinicians. This was particularly, but not exclusively, where individuals valued further explanation of the rationale for change (e.g. the mechanisms and evidence to support lifestyle behaviour links) or individualized support to identify goals and plans. The materials were viewed as useful for prompting meaningful discussions between patients and professionals, facilitating 'shared' monitoring and increasing the incentive for medication adherence and lifestyle changes. Participants believed that using the materials together with a clinician could enhance their credibility further, encouraging sustained patient engagement. The materials were also viewed as useful support for professionals in clinical practice.
Resistance to using the materials as a self-management tool There were some reports of resistance to using the materials, from participants who saw no need to change their self-care routine if psoriasis was well controlled or mild. However, particularly in relation to lifestyle behaviour change, others appeared to react to an initial perception of the 'top-line' messages, which could be experienced as threatening (similarly to commonly heard 'fear-based' or rule-bound health messages). If participants were already feeling negative about lifestyle changes, initial reading appeared to compound this response, acting as a barrier to further reading or deeper engagement with the materials. In summary, the Pso Well â materials were used independently by some participants as tools for self-management, while others saw benefit in sharing them to monitor and manage psoriasis in partnership with a clinician. Others had Firstly, the high-quality, accurate content directly targeted illness beliefs, for example linking disease mechanisms with treatment options including the relevance of behaviour change for self-management and helping patients recognize the remitting-relapsing nature of psoriasis. Notably, materials to improve understanding of disease also appeared to provide patients with a clearer rationale for treatments and vice versa.
Secondly, design values such as attention to readability and usability appeared to aid information processing. Writing for a basic reading ability while avoiding oversimplification, which may deter those with greater literacy levels, is recommended in health communication but challenging to accomplish. 75 The Pso Well â leaflets appeared to achieve this balance. Additionally, their high-quality 'look and feel' conveyed that psoriasis (a condition that often involves appearance-related concerns) warrants attractive, engaging materials and that their target audience is valued. This contrasts markedly with the lack of design values in many health communication resources identified in our previous work. 76 Thirdly, personally resonant and relevant information addressed emotional effects directly, acknowledging emotional impact and the rationale for self-management using advice based on best evidence and improving understanding rather than simply increasing knowledge as many educational interventions do.
Finally, the positive, hopeful tone (emphasizing that people could take steps to help control their psoriasis and minimize the impact the condition had on their lives, even if comorbidities did arise in the future) appeared to reassure and encourage participants to engage with the materials, offsetting potentially threatening health messages about psoriasis as a more complex disease. The associated unintended consequences of exposure to the materials identified by the process evaluation highlight that information-giving is not a neutral process and that attention to tone, language and message framing are crucial components in health communication.
This apparently simple intervention took the form of highquality paper leaflets; however, the content had undergone extensive development and testing. Participants' accounts suggest that our use of written communication, including phrasing, use of metaphor and context, was important for clarifying or reinforcing messages that may have been superficially familiar but not previously understood in ways that could be of use in planning self-care. Additionally, the study suggests that changing understanding may be a precursor to behaviour change. A trial of a face-to-face intervention to modify patients' illness and treatment beliefs based on the same theoretical model as this study resulted in behavioural changes (increases in walking) that were maintained for at least 2 years. 77 It is promising that a lower-cost intervention may have at least some of the same outcomes.
The positive results must be interpreted with some caution due to the lack of a separate control group; however, restricting participants' exposure to the intervention to a 2-week period makes it unlikely that any confounding factor promoted the change in understanding within the time frame. Precise measures of responsiveness for the IPQ-R domains and HADS are not readily available for this population, and this is a potential limitation of using these measures to assess the effects of exposure to these materials. We also recognize that this self-selected sample may not be representative of the wider psoriasis population in that they may be more 'engaged' with health messages. However, the strong study design, which, following the Medical Research Council guidelines, 52 measured the effects of the intervention and evaluated the intervention process to identify perceived mechanisms of action, can usefully inform future research. Patients in this study perceived that the materials could be a useful tool for 'shared' management of psoriasis in partnership with clinicians. A parallel skills-based Pso Well â intervention demonstrated positive effects on clinicians' knowledge and skills in managing psoriasis. 78 It is possible that there would be additional synergistic effects of these materials if used by patients in collaboration with healthcare professionals who have undertaken the training.
In conclusion, the new Pso Well â materials are acceptable to patients and can improve understanding, coherence and sense of control in relation to psoriasis, without a corresponding increase in anxiety.
expertise. Access to the intervention materials can be arranged through the study principal investigator Dr Lis Cordingley (email: lis.cordingley@manchester.ac.uk). sis: findings from the Pso Well â study. Br J Dermatol 2017;
176:677-86.
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